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Supplementary Information Supplementary Methods
Total RNAs were isolated with RecoverAll™ Total Nucleic Acid Isolation Kit for FFPE (Life Technologies, Thermo Fisher Inc., Waltham, MA). Two or three 20 µM sections were cut from the FFPE blocks and processed according to the manufacturer's protocol. A total of 100 ng of RNA was hybridized overnight at 65°C with the Human PanCancer Immunoprofiling Panel codesets (XT-CSO-HIP1-12, NanoString Technologies, Seattle, WA). Purification and binding of the hybridized probes to the cartridge were performed on the nCounter Prep Station, followed by scanning the cartridge on the nCounter Digital Analyzer (Nanostring Technologies). The data were analyzed with nSolver 3.0 software (NanoString Technologies). The quality of the data was confirmed by using the default QC settings, and normalization done using the geNorm algorithm 1 . The data were log2 transformed for subsequent analyses. For hierarchical clustering, the data were z-score transformed, and clustering was done with the JExpress 2012 software 2 using Euclidean distance with average linkage. Pathway analysis was done with DAVID Bioinformatics Resources 6.8 3, 4 using genes from the PanCancer Immunoprofiling Panel as a background.
Immunohistochemistry (IHC)
After deparaffinization, heat-induced epitope retrieval (121°C, 3 min), and blocking of endogenous peroxidase, the TMA sections were incubated with antibodies for HLA-ABC, HLA-DR and B2M at 4°C overnight. Anti-HLA Class 1 ABC antibody (clone EMR8-5) and Anti-HLA-DR antibody (clone LN3) were from Abcam (Cambridge, UK). Beta-2-microglobulin antibody (A0072) was from Dako (Agilent Technologies, Santa Clara, CA). Staining was completed with Vectastain ABC-HRP (Peroxidase) Kit reagents (Vector Laboratories, Burlingame, CA) according to the manufacturer's instructions, and slides were counterstained with hematoxylin.
Multiplex Immunohistochemistry (mIHC)
TMA blocks were cut in 3.5 µm sections, which were deparaffinized in xylene and rehydrated in graded ethanol series and H2O. Heat-induced epitope retrieval (HIER) was carried out in 10 mM Tris-HCl -1 mM EDTA buffer (pH 9) in +99°C for 20 min (PT Module, Thermo Fisher Scientific, Waltham, MA). Peroxide activity was blocked in 0.9% H2O2 solution for 15 min, and protein block performed with 10% normal goat serum (TBS-NGS) for 15 min.
Primary antibodies diluted in protein blocking solution and secondary anti-mouse or antirabbit horseradish peroxidase-conjugated (HRP) antibodies (Immunologic, Netherlands) diluted 1:1 with washing buffer were applied for 1h 45min and 45 min, respectively. Tyramide signal amplification (TSA) Alexa Fluor 488 (PerkinElmer, Waltham, MA) diluted in TBS was applied on the slides for 10 min. Primary antibodies were denaturated and enzymatic activity of secondary antibody HRP was quenched by repeating HIER. Thereafter, peroxide and protein block were repeated, followed by application of a different primary antibody, and matching HRP-conjugated secondary antibody diluted 1:3 with washing buffer and TSA Alexa Fluor 555 (PerkinElmer). Again, HIER, peroxide block and protein block were repeated. Thereafter, the slides were incubated with two additional primary antibodies immunized in different species overnight in +4°C. Next, AlexaFluor647 and AlexaFluor750 fluorochrome-conjugated secondary antibodies (Thermo Fisher Scientific) diluted in 1:150 and DAPI counterstain (Roche) diluted 1:250 in washing buffer were applied for 45 min. Last, ProLong Gold mountant (Thermo Fisher Scientific) and a coverslip were applied on the slides.
In order to minimize false positive signal from antibody cross-reactions during the mIHC procedure, we required that primary antibodies selected for mIHC must be completely denatured during the HIER step between staining rounds. Therefore, the denaturation properties of all primary antibodies were examined by performing an additional HIER step between primary and secondary antibody incubation. Antibodies not denaturing completely were detected with Cy5 and Cy7 fluorescence probes, which do not require denaturation. In the image analysis, DAPI-counterstained nuclei were segmented with adaptive Otsu thresholding, clumped objects separated by intensity patterns and cells segmented with nuclei contour expansion. CellProfiler 2.1.2 was used for cell segmentation, intensity measurements (upper quartile intensity) and immune cell classification. Marker colocalization was computed with the single-cell analysis software FlowJo v10 (FlowJo LLC.,). The optimal gate coordinates were ensured by visualizing matching cells with CellProfiler. Spots with less than 5000 cells were excluded from analysis. Duplicate spots from the same patient were merged.
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NM_000757.4 colony stimulating factor 1 (macrophage) CSF1R
NM_005211.2 colony stimulating factor 1 receptor CSF3R
NM_156038.2 colony stimulating factor 3 receptor (granulocyte) 
